


















































































80 ೥୅ʹ͸DRAM Λத৺ʹੈքΛ੮ר͠ɺ80 ೥୅தࠒͷ256KDRAM Ͱ͸Ұ࣌






























ൺֱͰ΋5 ͕ࣾʮߩݙ͸๡͍͠ʯʢ࢒Δ 2 ࣾ͸ʮ͋Δఔ౓ߩݙ͍ͯ͠Δʯʣͱ͍ͯ͠Δɻ·
ͨɺಉ༷ʹʮ౰ۀքʹ͓͍ͯࣗࣾ಺ͰجૅతݚڀΛ࣮ࢪ͢Δʰ૯߹ݚڀॴʱͷҐ
ஔ͚ͮʹ͍ͭͯ͸ͲͷΑ͏ʹ͓͔Μ͕͑Ͱ͠ΐ͏͔ɻʯͱͷ໰͍ʹʮ͋Δఔ౓ॏࢹ͍ͯ͠
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ൃදઌʹ໊લ͕ࡌΔ͜ͱʹͳΔɻैͬͯɺਤ 1 ͷ݁Ռ͸ Bell ݚڀॴͰ 1990 ೥ͷ
Physical Review B ࢽʹච಄ஶऀͱͯ͠࿦จΛൃදͨ͠ݚڀऀ͸ओମతʹ͸७ਮ
ՊֶͷݚڀΛ͓ͯ͠ΓɺඞཁʹԠͯ͡Ԡ༻ՊֶͷݚڀΛ͍ͯ͠ΔνʔϜʹڠྗ͢Δɺ
ͱ͍ͬͨݚڀ࢟੎Ͱ͋ͬͨͱਪ࡯͞ΕΔɻ 
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 ೔ཱ੡࡞ॴͷݚڀऀ΋ਤ 3 ʹࣔ͢Α͏ʹɺ࿦จ਺͸গͳ͍΋ͷͷ७ਮՊֶݚڀɺ
Ԡ༻Պֶݚڀͷ྆ํʹओମతʹऔΓ૊ΜͰ͍Δɻ 








0 5 10 15 20
Number of basic research papers
Head Author
Co-Author



























































ਤ5 ͔Β൑ΔΑ͏ʹɺIBM ͷݚڀऀͷҰ෦͸ Bell ݚڀॴͷݚڀऀͱಉ͡Α͏ͳݚ
ڀੑ޲Λ͍࣋ͬͯΔ͕ɺଟ͘͸७ਮՊֶ࿦จɺԠ༻Պֶ࿦จΛॻ͖ɺ͔ͭಛڐ΋ 











































































































೔ຊͷԠ༻෺ཧ෼໺ͷݚڀऀ͕࠷΋ଟ͘౤ߘ͢ΔJapanese Journal of Applied 



































 චऀ͸จݙ 6)ʹ͓͍ͯɺ͜ͷύϑΥʔϚϯε෼෍ਤΛ༻͍ͯɺ16KDRAM Ҏલ͸
࣮ߦݶքͷௐ੔ߋ৽ೳྗ͕ɺ64̠ʙ4MDRAM ͷ࣌୅͸ओͱͯ͠૷ஔݶքͷߋ৽
ೳྗ͕ɺͦͯ͠ 16MDRAM Ҏ߱ͷ࣌୅͸෺ཧݶքͷߋ৽ೳྗ͕ڝ૪ྗΛܾΊΔ
େ͖ͳཁૉʹͳ͍ͬͯͨ͜ͱΛࣔͨ͠ɻ࣮ࡍɺ64MDRAM ʹ૬౰͢Δ 0.25Жm Ҏ߱
ͷ൒ಋମϓϩηεͰ͸ CMPɺCu ഑ઢɺLow-k ࡐྉɺHigh-k ࡐྉɺ௒ղ૾࿐ޫٕ
ज़ɺӷਁ࿐ޫ౳ɺࡐྉͷมߋ΍ϓϩηεํࣜͷมߋ͕ଟʑݟΒΕΔɻͦ͜Ͱɺ͜͜Ͱ
͸ 64MDRAM ʹ૬౰͢Δ0.25Жm Ҏ߱ͷٕज़ͷঢ়گʹ͍ͭͯύϑΥʔϚϯε෼෍
ਤΛ༻͍ͯ෼ੳ͠ɺݚڀɾ։ൃʹٻΊΒΕΔཁૉʹ͍ͭͯߟ࡯͢Δɻ 
 ෺ཧݶքͷߋ৽ೳྗ͕ඞཁʹͳͬͨ͜ͱͷయܕతͳݱ৅͕࿐ޫ೾௕ͷ୹೾௕

















ਤ 7.ٕज़ͷ֊૚   10
ϨʔβʔҎ߱͸Ϩδετࡐྉ΋มߋΛ༨ّͳ͘͞Ε͍ͯΔɻ·ͨɺ0.15Жmʙ0.13Жm
ϨϕϧʹͳΔͱɺҐ૬γϑτɾϚεΫʹ୅ද͞ΕΔ௒ղ૾࿐ޫٕज़΋ෆՄආͱͳ͖ͬͯ


























































ʹٻΊΒΕΔೳྗͰ͋Δɻैͬͯɺྫ͑͹ਤ 4 ʹݱΕͨ Bell ݚڀॴͷݚڀऀ͸Ұͭ
ͷ෺ཧݶքͷߋ৽͸ಘҙͱ͢Δ͔΋͠Εͳ͍͕ɺಛڐΛ΄ͱΜͲग़ئ͍ͯ͠ͳ͍͜ͱ
͔Β΋Θ͔ΔΑ͏ʹɺڪΒ͘࠷ऴతͳγεςϜͷಈ࡞؀ڥͱٻΊΒΕΔύϑΥʔϚϯε͸
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ˎຊߘ͸  ೥  ݄̎̌೔ʹΞδϡʔϧ஛ࣳʢ౦ژ౎ߓ۠ւ؛̍ʵ̍̍ʵ̎ʣͰ։
࠵͞Εͨ೔ຊֶज़ৼڵձɺ൒ಋମք໘੍ޚٕज़ୈ̍ ҕһձୈ̐̒ճݚڀ
ձʮ൒ಋମ࢈ۀ΁ͷఏݴʯͷߨԋ༧ߘͱͯ͠ॻ͍ͨ΋ͷΛϕʔεͱͨ͠ɻ